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Abstract of JP1 11 62852 

PROBLEM TO BE SOLVED: To provide a large area substrate which is capable of having 
characteristics equivalent to those of a single-crystalline wafer of nitride bulk, such as AIN, GaN or InN 
and can be applied to manufacture of an electronic device. SOLUTION: This substrate includes a 
nitride thin film, which contains as main components N and at least one selected from among the group 
of Al, Ga and In and in which a nitride crystal has a wurtzite structure. A (0001 ) face in the nitride 
crystal is individually oriented to be parallel to a surface of the nitride thin film and has an area of 10 
cm<2> or more. The substrate for an electronic device is made up of a support substrate, having a Si 
single- crystalline surface and a buffer layer of epitaxial film formed on the support substrate. The 
nitride thin film is grown on the buffer layer, and then at least part of the support substrate or at least a 
part of the support substrate and buffer layers is removed so as to form a substrate. 
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TI4 (1 1 1) tt&ttt&tfi. Si (10 0) 8*£±T- 
14 (00 1) ElRlt**©T. Z©ta$lCl* (111) 
EA©3a$S«*JBO*. . 

[0034] fcts. *wa»(cfctf*xe**x*A« 

14. *1*. *-EfilBfP**jtJ»#*4. *Bfltffl«lcfc 

lW£**EJa#©fc©©E«©t:-*»Kj&«BW 
fr*E©«*e-^SS5E©1 OXttT, ft* K 14 5 
XfilTT**BIT*S,v«Atf. (111) *-El6)R 
14. R©2 S -0 XtSlalirrT (LLD.Itt^OEKt 
-£©B8#;, ( L L L-); : ES»©«*e-*«fli© 1 
0 %JUT. ft* U< 14 5 XJaT©«T**.. ate.. *w 
JfflfflCtelNT (L L L) 14. (11 1 ) * (2 2 2) fc 

£©«l««:B*«8»r-*a^T**.v*fc. flAtfTt* 
Sfi»©JSS»l5telt* (0 0 0 1 ) *-E(&lll. r«:*>* 
cE#-EfilKI4. (0 0 0 L) EJU^©EJ»tT-^© 
5MS*<. (0 0 0 L) SSJW©«*t;-^?Sg©l 0% 
JUT. »*U<l4 5%JUT©RTft-5. ate. (0 0 0 

D i4. (oooi) +-iooo2).tt.£esmm&m* 
[0035] ^ut. *Bfl$ffi^itfcit-5xt:^*->i';u 

Rtl4, ±E*-EfiI«lCteOT. EErt*X-YB<k 
U:«P»fl*-Z|*£LJfc£#, ttH«tX.|A. Y«ite«t 
^Z$4^(S)lC<l: i blCjS3oTE[S]L.TO-5 i bOT$.-&. Z 
©J:pfcE|n)l4, RHEEDff«T^yh*fctt^h 
U-^/^-Vtgi-J-CiTWBTft*. /.fte. RHE 
ED<tl4. EWaV^tlEifT (Reflection High Ener 
gy Electron Diffraction) T*.U; RHEEDffffi 
14. liiBrtlCtelt§$S B 0 B*4©ElS)©}i1fT$.*. 
[0 0 3 6] /4te. RHEED«^h'J-^t*9 

t. u*»fe->+-yr**Ji*. si©fSr B ttte<tufg 

[0 0 3 7] ltAtt©X^Efl:tt>Ul«}BJSt«&©lc 
14. R-Z rXIMbWMttt. i^ B B B 1tte«i:t;g®¥iItt 
lC@n<5t>©Tfe^C<!:d«ft*L/l>„ S<*B*)ICI4, R- 

XBEVilZ&Z (111) BOS«ony+>^-^ 



( 6 ) 
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0¥tMM*1. 5 0° JUT<hfc3flg©IS B B Bl4£WL-T 

vtit; afm us^nftHatx) icfcyanssn** 

EfflS R z (+.£¥i9ffl£. 8¥Jt£ 5 0 Onn> TBI, 
fc<b£, Rzli, »*KI*2nmJUT\ J:U»BKI* 
0. 6 0nmJUTT»4. £fc. d0<fc5fcSl®ffi£l4, 
*Bi©»*l/<B8 0 XJU±, J:U»*U<tt9 OXJU 

±. S6c»*u<i*9 5XJa±o«rcitaLTi\« 

d£jW«Ut. ±IES®ffl$l*, Sffi^BlCfcfc^T 
#»*'»iaiUfcd:*l=, BfSi 0'ah , «_h©B*lCJbfc 10 
g -t¥i*ls4M6 btfflo 1 0 ttMJU±«flC UT©ii 
Tfc'*. JMHWlCfelvt, BBBlll4)0IX.tt8OXtt 
±TR zj&«2nniJUTTfcSil4. ±IE©cfc? IC 1 Offijft 
W±*3Bei//£t*C-e0 8 OXJJLtOWJJrTR z#2 
nmttTTfc*C£***-*-S.'fc*3< BBiffiS R z 14, 
J I S B 0610ICj«^$tlTl\*. 

[0 0 3 8] R — Z r KKfl:tt9MtlC&(7* Oy*>if 
A-:?0-4MMI*5J:tf R z-OTIB*li«lCft<. <hSO 

B«©TPBtttt.'-ttlcO. 7° gg. f#lC0. 4 MI 20 
g. R z ©TPfHiII4 0 . 1 OnmBflETfc*. 
[0 0 3 9] R-Z rKKfc4ftgM®&£LOB3l4. 
jif*'l><li5~5 0 Onm. «fcy#&U<l4 1 0~5 Onm 
Tfe^i R-Zrliftttilllt -tOlSfttt, *® 

[oo4o] r - z r xK<fbwuia. teg®* 

[0 0 4 1 ] Bjb&gg 30 
BftttMttt. A I , GaMi; I nfl>&BIR**l*'> 
£<<tfci 8£N u »*U<I4, HHto 

ICG a, I n, A I ,.,-,N (O^x^l . O^x + y^ 

i)'T«is4t«iiA«*-r«; Ji^meiittf. amen . 
icj&i;, sMb*awtofflja*sfesrntf«tn. 40 

[0 0 4 2] Bft^Sifttt. *^yr-r hSrolSftfllSt 
ft*f««<Mfc*»6«lJ***i* (0 0 0 1 ) *-E|p]0t 

[0 0 4 3] Bfcftgllli. fc»*«£UTffl^*;:i: 
t>T£. riffle pHO^aMtHStUTffll^^fbT 
t*. UTflH^iiBlCtt. mii'S 

Mgft£, Ga, I n, A I NO*»{*ftCfeOT 

[0 0 4 4] ftfcttXB*SftS«±lzBS«rttt?£ 50 
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[0 0 4 5] SMMMttt. £S14fc«fctf3!®¥*£14ie 
tth*t>0T**;:£j&*»SL.O. ftftfi*)lCl4. Bfcft 
HBI4, XftSifllcJ;^ (0001) mepRJWOPy* 
>^*-?Ofilftf 2 . 5 0° JUTtftSflgW^H 

ISattOKl^Bibtt^SlttJWl^JEfiRrSfciOlctt. B 

ft*awio»iB¥fflfs««ii»T* * z\tm* b 

fcaSWtOBBipStt*, afm fc 

j:y»ssn*aiBfflSRz t+if^j, «*sji$ 

5 0 0nm) TSUfct^, R z li. if* U< 13 2 OnmJU 
T. .J:Uff*L<l4.1 OrwOUTT**. ftfc. 

&&B&3I4. «iB©ff*u<ii8 oxtu. «ty»* 

K 14 9 0 %IU±, $ * U< 14 9 5 XttiOflH 
TBBl/TH*C£#a*l,0. ±E*B8£f*. Sffi 
£ElC:b£oT#g£Jg/dcU£<!:£lC. Bfftl 0cm 1 0 
±©B*lc;bfcoT¥^lC$Mli UfcffiB© 1 0«BfJa± 
fc«j£L-TOttT**. 

[0 0 4 6] mMmm\ZtSUZ>ny*>ifJ}-7<D¥ 

BI4, -ttlC 0 . 9 °. fig. > R z ©TPfifillS 0 . 1 Onm 
fIgTfc-5. 

[0 0 4 7] <K*.-«B J P«tt*.fil±*-tt*fc«>lC. & 
a»OBB*W*l>T'bJ:lV ffiBlcl*. HfliSiStlC, 

Bfc£*«ffl-j-*itfJ:l\. v 
[0 0 4 8] BfcttWBOB $14. #£b<(40. 1 ~ 
3 0 0m ctyff*l/< li 1 ~1 0 0 m«T*3. B4b 

**Ba«air#* t. £&s«eik y ttufc&aa ua 
Bft*aiB*»j«-#*t, ***»«4^f»-r<ay, * 

fc, ?B*«IBt>B<«:y^#«. 
[0 0 4 9] ftfe, B^»«*t»lM«# (Wttf 1 0 
Mi*»T»*»^) . Bft«i9UIBBIC«Bfi«HU 

W«tt*Ort±*H*c:t**iTjttT»*. MSfitftlcii. 
Bfttt9f Bt ICJ5B^3 ^ 4 U $ tttt l \ t> 05. A# tt IC 14. ft 
B»fttt#Bfttt»tt£ H*T* afrffitt U AOS® 

*ct«J#BLO. fi<b^»«€«i5fi«icasr-5»;i 
li. BftttWlilcj&A«£C£«a:i\t»c9Tfttitf«i: 

RBsna^. @siciimiisisij$ffloTt)«fco 

[0 0 5 0] *Ac. ^7^«t«0*U$«*«Bf*ffifiJc 
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•5£«>©BI (1UT. ttBK&lO) £&lSLt*»&t\s 

<t b- t it imMrtmrnomtvifr e> awtr « ^ t 

fcfc'U $8Mlci*g£ilttiag;K£tt/j:l>© 
T, BtSATfeSfeSliftX, £«HM*7*./U7 7a 
UlTctU. Ut^T, tllBHttt «aWifiTJEJ«T 

ntf«fc<; ■ft«MiojfStt^icj:oT'b»*u^« 10 

Hligfc-S#, '(H*.l*5 0-1 0 0 0m», #*L<tt 
10 0-5 0 0 umWlEffl^e>SJR-ftitf«kO. 
[0 0 5 1 ) fcfc. «*7W-f*««RfcLT©B<bW 

mmit, mtiivmrjis 2 wu±idxii«8iii *>©-? 

&?Tt>«fc<. IfS^lollCfclNTjlfiJc^^lCS'fk-r-S 
tt¥»£tt#«MWlCft#fcBft*a> 6 £53111 <t. B 

<b**»*awncwrs«j?-»^tt*»*B«tticfi»a:B 

LTt>«fcl\ 20 
[0 0 5 2] jfcftMS 

«. £&*«©*&< £fc»Bli, S i*»»© (1 1 

1) (i 0 o) mfrbmmzftTiizztwB 

*L<, (111) H#6>«J«;SttTl>*c£#J:y# 

[0 0 5 3] auM^i 

/Xy7 7B©»J*^tt1*ERB;SttfclvGf, #*b< 
(i. *m«AlC«fc*#BBsp8 - 1 0 9 0 9 9 ossicle 

mznrzumizmcxmmmzm^z. 30 
[0 0 5 4] &ik®mmomtfL?i&i*ft\zmjz$titiv 

atfc/BUfcClttfWBU*. MOV P E;£T'lig*S;£g 

*i 0 0 o , cmm£m<tz<k>&wt!>z>w. *f&w#s> 

©XlfcEJ:*!*. ^/S-;/* U >£';£Tlig*SiSJg 6 0 0 
[0 0 5 5) **WTtt, Si*»«tW*©li»t , b^ 

iiMSji^i^ffli^cic^y. 1 ocrfw±o* 

i JMSBtt-y-7 7-f7lCif<T»l/<$flST*4fc«). 
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^©s imm*$x./\.- ®iz6<<> i ?*<(7zmi\tz* 

[o 0 5 6) $n»g©i4^ii 
jtB*TK5-fx.s>f->y-r**a, cine.©;*;***! 

[0 0 5 7]&£. lyf->^OWlc. 7* hUy7 h 
K«»OJf£lC. UTffltftttftB 

jniufcyrs^tcky. BWtrfcjvwaicau 

©B*l*. <b'©KPgTiT?Tt>J:0. MAtf. f/H7 
©aaicfcoTli. BfcBSMl.tlcB?-*tt Ua&ArJCBI 

[0 0 5 8] .XJtS$QttS£J:Vft&nfc«?i7W 
7ffl»ISTIS. SB. -3t»»«tR««©iS*. B^b% 

-5. •-. • 

[0 0 5 9] gjj&gl&gl 

«©A»wfflatt«ic»s«n-r.- B<b$*3i#3SBs© 

fflT-^r*. Jlftf&CIS. 1 ft©B4b«s¥B1*B 

M±lC*>ay h*-«B*?BB.LT->a? h*-*y* 
-K**WtUfcy, Btt©Bfl:«j¥B#B«*»ltTp 

y. ft*«atuTi/— »f-^-f/t--K€«ifi£u^yt 

[0 0 6 0], 

[BUM JUT. .*JBBO.JH*»BB«**U. *P6b^ 
[0 0 6 1 ] fjffilffi] 1 

«rtbfc..Z rO,BMOSJ$». *JBBAICJ:*«IB 
¥8- 1 0 9 0 9 94»fi«CE«Sn&*at»tT. 

[0 0 6 2] SffSfiCI*. -tOBB^ ( 1 1 1 ) ®<b 
ftftiSCWKUTBBBBU&S i*BJl^xy\ (fl 
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S2-f>*©PHB, )f$3 0 0 um) fcflJUfc. «ftf« 
SIS. 4 0%7^-fb7> : E=^A7X^;SlCcfcUX7^> 
mit. aic, HI C*t«5*S«l€ffll\ *o 

- 6 Torr*T'iiffil*^>yic«fciJ»mU^. JfclZ, £&S 
*fi 2 <D;5fcjf>®£ S i BMbttlc«fcyfitHr4fc»lC. * 
ts mm 2 OrpmT[Hie$1+, lMttt#Xtttt£1l 7 

Affile 2 5 cc/:tt<DfiJ£T'gA Uft#b. 6 0 0 iClcftl 
&Lfc. CftC<fcy&BHt#£i;T. £J$S8t2&BilC 

[0 0 6 3] Jfcl\T, $&g*K£9 0 OtMCjOJftU 2 
Orp«"C0E*-B-«t*lcyX;U*»6K*^*2 5cc 
/»<DSJ£T-£AUfca*e>. Z r£&» 9 Z r 

*aSfS«-ttTWS*IIlCfKtfiLfc. CttlCcfcU. ttXS 
TJBflcLfcS I lMbWlG>97C& Z r 0,1518 (A y 7 
7Jg) <DBtftt£?7o1t. C<DZ r O.SiJBlCDJf;*!*, 
1 OnmiUfc. 20 

[0 0 6 4] C05Z r 0,8MlCOHTX«-IMi*l7O 
IttZZ. ZrO,(D (1 1 1) t-^*tW«CH*S 

n. m-BiRittoi5ttiittoaiT*ftc:ta»*>A>ofc. 

c<d (i i i) SWcoPy*>^-7©*fil*ilio. 

ttlcaHX*Ci«bltBT*&. C'©ZrQ,S« 

R H E EDlCtiJMU^S. C©81t«Bi©l3 
WA*->li3&£lC*MJ-£T'fcofc. C©*S£lCA 

14, *HttlClinfcXt;^*5/ + < ;mT»*Ct*3sL 30 
TU*. C©3SBtSB©iai3:±fctc:b;S:-5 1 0® 

JRCfcUT, J IS B 0610ICJ:*+J«¥^ffl$ R z (£3 
ft$L : 5 0 0nm) *ajtl/fc£C3, ¥«3T'0. 8 0 
nm, 1 . 0 0 nm. ffi/hT 0 . 0 8 nnT& U , 

[0 0 6 5] fcfc, 01 |C*-j-*±a5c**5IWl 0*> 
6ft±JS5cJH*J»»4li-*ZilcJ:U, ZrO,»RI= 

a®1S<k£f¥ffliU7i<!:C3. Z r 0,«R£m«C!)|gJ|l 
JW»6tlfc. Jfc/fU Z r O, &ft±H5EJHMktt&0 40 

m<tt?1t, *7i:. Z rO,gf£fcJ:tfYSZ (YlC«fc 

*J ££<fbL7t xAariA) PSS£©*gft$£;J!<J;it UfcJg 

*. Z r O, SIM 14 Y S Z SWt Kit* 5 £© JUJSin*^ 
U fcfcttlcttHSCitfWBSftfc. 
[0 0 6 6] KIC, Z rO,!fltJh£. gfc^SiBStU 
TIPS 2 0 urn© A I NSHteSALfc. A I N»8g© 

U. StfiSg«6 0 0*C. NjtfAEttO. 2 5 Pa. R 50 
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FA7-I4 3 0 0W<hUfc. 

[0067] ccd a i mmz-D^xxmmfi^fforz 

A I NO (0 0 0 2) e-*jMBKIC«*2 

Zttft>fro1t. C© (0 0 0 2) •5JW0Dy*>^A 
-7*©**«I4 1. 9° T&y. EftlttlcgMV&Cifc 
ISBTSfc. CCD A I NifH£ R H E E D|C<fc UlfffiU 
fc. RHEED|Cfcl7-5@#rA*->li, 
rt iCfc I vc HIE H20/^->iH30/t^ 

fc. Cnt>0^->^t>. C(DA I NXRft. It^ 

*->+;uKT**ii*Jt>a»*. ccD-»ii»®cDiaii± 
ttlcfrfc-Sl OBWIcfcHT. JIS B 06101c J: -5 
«3*B3 R z (S^*$ L : 5 0 Onm) ^ffl^U^iC 
5. ¥«QT'2. 5nm. fefcT 5 nm. */J\T" 1 . OnnT* 

y. w-iBT-hzztfimmzfttz. 

[0 0 6 8] ;aic. -5x«> Kx^^v^iCcty^s^g 

y^:J$s4S^^LTisy*o/co cniccfcy, 
SrwrsA i Nmmfrztzzm^/u xmmmm*> 
nit. 

[oo6 9] %mm 2 

mm* doo) Bttesj^ictm siswbl^s 

iSMSS (B?5 2-f>^(DR«5. 15 3 O 0 mbi) 
fc&3d#**5 (1 0 0) i. (ill) a<k«* 

J:5C«K. OTiUfeS iJjifiia (Ii2-f>r, 
W$3 0 0Mm) »&««^StfE (11 D 
U, cnbCD^f«4JS<D*®^. 4 0%7'>^b7>^E- 

•> A7kjg& ic«t y x > ^rs5fe» ufe. c n e> ©Xi§» 
1 . 

2. A^77i (LurO.jlM) , 

3. (G a N) Ml® 

[0070] sr. nffiwi tH«icuT*»wsaii 

ICS \ mmm£BtitL> ;^UT. Z r (D^fc y |C L u 

tm^tz&fritmi&mi tmmizux, Lu t o,siR£ 

«5fi£L^Cc Lu ? 0 3 iW)li(DW$li, lOmiUfc. 
[0 0 71] L u, 0,»KlCOOTXJS!@#r*?7o7l:t 
C5. (10 0) ^fflt\^Ji^lZIJL UtO.91 

fi(D^±ISCi!!1gjtcD (2 2 2) e-^A«M«lCtl«S 

n. ifi<Efiib/tL u,o,SftiiA*»&nfcci^itB 

Sttfco SifSffi (111) tffll^fc«^ict>ig 
m\Z (2 2 2) i;-^*lM»lC««Stl. 3t}IS«CD^ 
A«». WI*tt*R«Lfc*(ftlC»<ElRlOfc L u. O, 
ISftR *J» c i^UBS tilt . 

[0 0 7 2] Src. &3d$S*5±<D L u ? O, R H 

EED-l^yffffliLfc. CCDlig^. B*f/t^->li->t 
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#5fIiS$tt;t. $Jt, £tt£><Z)L u, O.aMRSffQlStf 
±<*IC*5/t-5 1 Ogi^flCfct\T, J I S B 06 10IC <£•*>+■*; 
W-imZ R 2 L : 5 0 Onm) ZMfcLtztZ 

5, ^iiii.^oiicL uro, d i i.)-asBt?..: 

IS. ¥*9T'0. ^ 7 Onm, &*T' 6 : 9 5 riiD^/ft/jVT-O/'''' 
1 0nm^U^$Sffi'(1 V I ) ±OL u. O, (1-1 
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^t'^MWA r + N, (N, : 2 OX) ibfc. 
&ttfc*t3Mtli. BrtCSiBMcct*#Bl8)Ufc£fcftfll 

?1'0' 0 7 9] fc|c, Stefl2ilPI*|cLT$ft»5fcW 
p : 2;,0Mm*TWiJU. «OT$X«/hXy^>^|c«fc 



[0 0^3] ^(C^L u.O, (1 1 1) jsMic/-'^g 
(0 O 'O i ) jG a I^JSM^ 1. 0 0 MnO©$lC?fjfi£L 

l>, to6tt#^iUT«**'. '-f-ffv h<hbTGa> If* 
BUvfc. S«SSl3i6 0 0*C<t Lfc. 
[o p 7 43-3ati«i';'.(i 11 ) ±ic^u^gV.N3 3 
MlCOlATX^E^?TO«:<i:C:5, G a N<D> ( 6/0 6 

2) e-^^Mff^ica^$n> *-Ei^tt©^ii^^|^: 
^m<omzik i &<owk-vhz>^ttfiiDfrotz. z<o (o o 20 
02) mvony^xfij-yoym^ti . 3' v& 

R H E E DlCctUffjffiLfco R H E E D CfcltSEI 
#T/t^->IS, 3:^S^$:SF , g|c33l\TlHje$-fr-5(»:, 
04O/ , ?^->i@5©/'?^->i:^lElSft 3 0" CTt 

£©G a NigMte, xe^+->-v;H5iT*-5^«i:^t)^ 

T, JIS B 0610lC«fc-5+j£¥«Qffi2 R 2 (SmSSL : 
5 0 Onm) ^I'JSL/fctCS, ¥^T0. 9nm. ft*T* 30 



If >o, nmzteitzmiz. ■ mmmmtmev) sonn 

rlc 



\tk^mm^stL^ttiz\tu^mr^z>fz. 
10 2 ] mammzmtamwimTtooT. s i 

;..'( 1 1 1 ) SttSfi/Z r 0, ( 1 1 1 ) JMHUitJblC 
Jfs/jJcUfcA I NjfMODR H E E D/tf ->T'fi>2>. 
[0 3] «ft«JS*S-rBBSftffl¥JlT*-3T. S i 
(111) £}$»5/Z r O, (111) affl|«ii±lC 
mmLfzA I NiiM^RHE ED/^->T'^lJ, 1^ 
&<DXmiifaZ. 5£l$S*S®F«9lCfclNTll2|C«L3 0 

[04] a»«Jt*^rHiittffl3fJlT*oT, S i 
(ill) 5j$li/L Ul o, (ill) »K«it±|c 
ffJE£l/£G a Nj|i©R HEE DA*->T'£>-5. 
IEI5] «A«jg^^-r.BDftffl3$]tT«?T. S i 
(111) 3l#S*&/L u,0, (1 1 1 ) jfSI£8ijiJ:ic 

[0 0 7 5] /Jfe, 3t*#«ffi ( 
a N»«lcoivct>, xmiatfr. 



[0076] □ □ •< #j\,-> u ^ ^ffli \7t^«Mgf >;|: ; : :;[^%bt|^) 



•>x^/ Hy?->^|C«fcy^it««©»BI»i L u, o,mP; 
[0 0 7 7] ^«Cgj3 



,V 1-a.;;3lffii*-^ r 
i 2 ^^S«r 



(111) GaNjil)i©II$^4 0 0 

[0078] z\<Dm®m&<Dm<tm®±\z. wmt 

LTJI$ 2 0 0 un<DG a N«*JBJ«L«:. «5£Ji0JI$ 
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